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Abstract:  12 
Few scholars have investigated the economic viability of urban farms in industrialized countries. 13 
This study focused on urban community microfarms – small-scale organic market gardens 14 
committed to social work activities – in London. Our objective was to investigate the extent to which 15 
economic viability was: (i) possible for urban microfarms in London, and (ii) compatible with the 16 
other social and ecological aspirations of microfarmers.  17 
 The simulation model MERLIN was adapted to London, based on 10 case studies. We analyzed the 18 
likelihood of viability – that is, the percentage of economically viable simulations (out of 1000 19 
simulations) – of 192 different strategic scenarios of microfarms. Based on the modeling outputs, a 20 
collective workshop was organized with 11 urban farmers to discuss the possibility of reconciling 21 
socio-ecological aspirations and economic viability in an urban context.  22 
This is the first time that modelling and discussions with stakeholders are combined to explore the 23 
viability of urban agriculture. Our novel study shows that urban microfarms can be viable and that 24 
viability can be increased by focusing on short-cycle and high added-value leaf vegetables grown in 25 
high tunnels and sold at high prices to restaurants. Such strategies can lead urban farmers to make 26 
trade-offs with their socio-ecological aspirations. Costs can be decreased by taking advantage of 27 
community resources such as volunteer labor or agreements with local councils to rent land at a low 28 
rate. Social work (training, hosting community events) is a key condition to access these resources, 29 
but entails more complex farm management. 30 
Keywords: Agroecology; Sustainability; Urban agriculture; Organic farming; Trade-offs 31 
 32 
1 Introduction 33 
1.1 The challenge of economic viability for urban microfarms 34 
The positive social and ecological impacts that urban agriculture can have on cities is increasingly 35 
recognized: health and wellbeing, urban resilience, climate mitigation, water management, recycling 36 
organic waste, reconnecting urban people to nature, green jobs creation, and biodiversity restoration 37 
(Lovell 2010; Pearson et al. 2010; Connors and McDonald 2011; Ackerman et al., 2014; Biel, 2014; 38 
Barthel et al. 2015). In addition to social and ecological functions, the degree to which urban 39 
agriculture will receive political and cultural support depends on perceptions of whether it can have a 40 
significant impact on local food availability or not (Ackerman et al., 2014). Based on various 41 
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methods of mapping vacant and green land, and on productivity hypotheses, a growing number of 42 
studies have estimated that the potential contribution of urban agriculture to supplying cities with 43 
vegetables in industrialized countries could be significant (among others, Colasanti and Hamm, 44 
2010; McClintok et al., 2013; Ackerman et al., 2014). For example, in London, Garnett (2000) 45 
calculated that the peri-urban greenbelt of 53,600 ha could supply up to 12% of the inhabitants’ 46 
vegetable intake, and urban agriculture inside the city (including private gardens), 6%. Beyond the 47 
demonstration of urban agriculture’s various functions and potentialities, very few studies have been 48 
carried out to assess the economic viability of urban farms (Kaufman and Bailkey 2000), which is a 49 
central issue if these farms are to play a growing role in food systems. 50 
Exploring the economic viability of urban farms is particularly relevant in London, where various 51 
local programs have fostered the development of sustainable food production systems over the past 52 
decade (LDA 2016). While acknowledging diverse forms of urban agriculture in London such as 53 
community gardens, home gardens, allotments, guerrilla gardening, rooftop gardens, greenhouses, 54 
aquaponics and city farms, our research has focused essentially on urban community microfarms – 55 
although this is not a familiar term in London. Inspired by the work of Daniel (2017) and Morel and 56 
Léger (2016), urban community microfarms (hereafter called microfarms) are defined as small-scale, 57 
organic, soil-based market gardens, often committed to social work activities. In line with their wish 58 
to change food systems while reconnecting farmers to consumers, based on fair prices for both, they 59 
sell their production locally through short supply chains. Microfarmers not only argue that growing 60 
food in soil consumes less energy and is more ‘authentic’ than in aquaponics or rooftop systems, 61 
they also consider that cultivating the land is a political act to claim the right for citizens to take 62 
greater control of the urban space (CFGN 2016, Just Space 2016). Given the difficulty of accessing 63 
land in London, a partnership with landowners, either private or public or both, is essential to their 64 
existence. Most microfarms rely on some subsidies in exchange for the multiple benefits they bring 65 
to local communities through social work activities, e.g. training, teaching, hosting community 66 
events, etc. The starting point of this research was the fact that a growing number of existing and 67 
aspiring urban microfarmers wonder whether it is possible to make a living from food production in 68 
London (Sustain 2016).  69 
1.2 Exploratory participatory research 70 
Our objective was to investigate the extent to which economic viability was: (i) possible for urban 71 
microfarms in London, and (ii) compatible with microfarmers’ other social and ecological 72 
aspirations. When we started the research in spring 2016, very few data were available on the 73 
production, incomes and labor of microfarms (Sustain, 2016). As researchers, we wanted to carry out 74 
a participatory study (including data collection) because we were convinced by the abundant 75 
scientific literature showing that involving stakeholders in farm-based research is a powerful tool to 76 
identify constraints and solutions related to decision making, to enhance collective learning, and to 77 
improve the legitimacy of research (Pretty, 1995; Bezner Kerr et al., 2007; Voinov and Bousquet, 78 
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2010). Although urban microfarmers showed keen interest in our work, they were reluctant to be 79 
involved in a participatory research process that they perceived as too time-consuming. We managed 80 
to convince 11 of them to be part of a 3-month exploratory study designed to limit the time that their 81 
involvement would require, and to give them the opportunity to assess whether a more ambitious 82 
participatory study in the future might interest them.  83 
We chose to use the MERLIN model to simulate economic viability assuming that computational 84 
modeling could facilitate the systematic investigation of widely diverse microfarm scenarios, beyond 85 
the limited number of possible case-studies, and underpinned by a logic of in silico experimentation 86 
(Martin et al., 2011). MERLIN is a stochastic model developed on extensive farm data collection 87 
(Morel, 2016; Morel et al., in press). It simulates the production, income, annual workload and 88 
utilized agricultural area (UAA) of microfarms for diverse strategic scenarios (detailed later), and 89 
has been used to investigate the economic viability of French rural microfarms (Morel et al., 2017). 90 
Relying on the qualitative analysis of semi-structured interviews with urban farmers, we adapted 91 
MERLIN to the London urban context and analyzed the economic viability of 192 different strategic 92 
scenarios of microfarms. As in most cases profit is not an urban farmer’s main objective, the 93 
economic viability of their initiatives has to be considered within a wider framework integrating their 94 
socio-ecological aspirations (Morel and Léger 2016). We thus used the quantitative modeling outputs 95 
as the basis of a collective workshop organized with urban farmers to discuss the possibility of 96 
reconciling socio-ecological aspirations and economic viability in an urban context.  97 
In participatory research, the form and level of stakeholders’ involvement can vary.  In our study 98 
they were not involved in creating the model or designing the research process, unlike more 99 
ambitious participatory approaches (Pretty, 1995; Bezner Kerr et al., 2007; Voinov and Bousquet, 100 
2010). However, they were engaged in sharing their experiences in urban farming to adapt the 101 
MERLIN model. They were also involved in validating model outputs. This rather light form of 102 
participatory modeling through consultation (Pretty 1995) was adapted to our exploratory research 103 
aimed at limiting microfarmers’ time investment. Based on this study, we discussed perspectives for 104 
further research to support urban farmers. 105 
 106 
Fig.1: Two urban microfarms in Outer London (left picture) and Inner London (right picture). Urban farms can 107 
have positive ecological and social impacts on cities but their economic viability is threatened by high costs of 108 
labor and land in urban areas, especially in London. 109 
 110 
2 Material and methods 111 
2.1 Selecting case-studies and analyzing interviews 112 
When the research started in spring 2016, we called over 20 urban farmers who had been identified 113 
through the existing network of one of the co-authors who had previously worked with urban farmers 114 
in London. We quickly realized that at that stage the farmers were not willing to invest a lot of time 115 
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in the research, despite keen interest in the subject. As mentioned in the introduction, we therefore 116 
chose to limit their involvement in an exploratory study. From the 20 initial farms, we selected 10 117 
farms through a theoretical sampling approach (Eisenhardt, 1989) to cover the diversity of 118 
microfarms in terms of location, farming practices and marketing channels (Table 1). Only 6 of those 119 
10 farms agreed to get involved in the research and we completed the sample with four existing case 120 
studies reported by a British non-profit organization supporting urban farms (Sustain 2012, 2016). 121 
Three case studies were located in Inner London and seven in Outer London where the access to land 122 
was relatively simpler in terms of available space and rent costs. Inner London is the name of the 123 
London boroughs which form the interior part of London (319 km2) where the density of population 124 
is more than double that of Outer London (1,253 km2) which corresponds to other London boroughs 125 
forming a ring around Inner London.  126 
On each farm, we interviewed the farmer who showed the most interest in the research. Each semi-127 
structured interview was carried out on the farm, lasted from 2 to 3 hours, and involved a site visit. 128 
To structure the interviews, we used the conceptual framework that Morel and Léger (2016) 129 
developed to study microfarms in France, rather than a precise list of questions. The framework 130 
helped the interviewer to remember all the topics to be addressed yet allowed him/her the flexibility 131 
to adapt to each situation and to move naturally from one topic to the next. This ensured that the 132 
interviews were spontaneous and fluid (Olivier de Sardan, 2008). The main topics addressed were 133 
investment, marketing strategy, farming practices, community integration, and farmers’ aspirations 134 
and objectives. Notes were taken manually. The information thus collected was processed by means 135 
of inductive qualitative analysis, which is a classic approach in grounded research (Glaser and 136 
Strauss, 2009), using thematic coding and matrix tools described by Miles and Huberman (1984). 137 
More and more abstract categories were built on the basis of an iterative cross analysis of interview 138 
content, and allowed us to determine the most relevant variables and options to be explored in the 139 
simulations.   140 
 141 
Table 1: London urban microfarms involved in the case studies   142 
 143 
 144 
2.2 Adapting the MERLIN model to London 145 
The MERLIN model involves: (i) mixed models to predict yields and production workload per crop 146 
for different crops, according to farming practices, (ii) a crop planning module, (iii) a module 147 
calculating economic indicators (gross sales, added value, incomes) and utilized agricultural area 148 
(UAA) for a given level of annual workload based on costs, prices and land use parameters (Morel, 149 
2016; Morel et al., in press). For a given scenario of farming practices and marketing strategy, 150 
MERLIN can perform various simulations that take into account the variability of yields, production 151 
workload per crop, and cropping plans observed in the field. To do so, the parameters impacting 152 
yields and production workload per crop are drawn randomly in a normal distribution for each 153 
simulation. Similarly, the crop-planning module designs random cropping plans based on vegetable 154 
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cropping cycles (month of planting and harvesting for different crops) from a large database of 155 
possibilities (Chang and Morel, 2017). The model ensures that the respective acreages of the 156 
different cropping cycles allow to match specific requirements such as rotation criteria or diversified 157 
offer. The integration of random effects allows one to explore a wide range of possibilities through 158 
simulations, based on the variability and constraints observed in the field (Morel, 2016; Morel et al., 159 
in press). This method is specifically relevant in London where existing case studies are limited and 160 
therefore preclude statistical analysis on real data.  161 
To simulate microfarm scenarios in London, we adapted the MERLIN model (Table 2) based on 162 
discussions with urban farmers during the interviews, on quantitative data provided by urban farmers 163 
where possible (prices, costs), and on grey literature (Sustain 2012, 2016). These sources indicate 164 
that the objective of London microfarmers was to optimize land use, given the small acreages 165 
available. To meet this objective, the farmers opted for high planting densities allowed by manual 166 
labor. The impacts of this approach on yields and workload were modeled using the parameters of 167 
the original MERLIN module designed for French microfarmers with the same strategy. London 168 
farmers also grew several crops in rapid succession over the year (from two to four crops per plot per 169 
year), using unheated high tunnels and low tunnels to shorten cropping cycles and produce 170 
throughout the winter. In the original MERLIN model, the possible vegetable cycles designed by the 171 
crop-planning module are characterized both in high tunnels and outdoors (Chang and Morel, 2017). 172 
The share of high tunnels in the cultivated acreage therefore impacts the crop planning possibilities. 173 
The “outdoor” cropping possibilities account for the fact that French microfarmers, like urban 174 
microfarmers, could use low tunnels. However, both French and London microfarmers make 175 
moderate use of low tunnels, which have a relatively minor impact on cropping cycle and growing 176 
season length. High tunnels, on the other hand, can have a much greater impact on these productions 177 
factors and, consequently, viability. This is the reason why the MERLIN model considers only high 178 
tunnels, the ratio of which in cultivated acreage is a variable in the simulated scenarios. Throughout 179 
the rest of this paper they will be referred to simply as “tunnels”. Social activities were not 180 
considered in the MERLIN model, which focuses only on vegetable production. The articulation of 181 
social work and farming activities was one of the subjects of discussion with practitioners.  182 
Table 2: Adaptations of the MERLIN model to simulate London microfarms 183 
 184 
Table 3: Characteristics of the crops considered in the simulations   185 
 186 
2.3 Assessing the viability of different scenarios 187 
Based on the comparative analysis of the 10 case studies, we defined six variables representing the 188 
main strategies and constraints that impacted farms’ viability. For each variable, we considered 189 




Table 4: Variables and options considered to build contrasting scenarios of London microfarms  192 
 193 
The crops grown for each marketing offer are presented in Table 3 with their respective prices for 194 
each pricing strategy and their botanical family considered for rotation criteria. A scenario was 195 
defined by the articulation of the six variables. The combination of the different options for the six 196 
variables (respectively 2, 4, 2, 3, 2, 2 options) led to 192 different scenarios. For each scenario, we 197 
ran 1000 simulations that varied with respect to cropping plans, yields and production workload per 198 
crop. Mean values and variability of yields and workload per crop are presented in Table 3.  199 
In the sample of London farms, production costs accounted for 20% to 30% of sales and were drawn 200 
randomly within this range for each simulation. These costs excluded equipment depreciation and 201 
bank loans to pay, as most London farms relied on donations and crowd funding for initial 202 
investment (tunnels, tools). They also excluded the costs of labor and land rent. Added value was 203 
defined as the money (in £) remaining from sales once production costs had been paid (distinct from 204 
lay terms such as “margin” or “profit”, whose definition varies among economic sectors and 205 
countries, and can integrate costs of rent). 206 
For each simulation, MERLIN calculated the added value per unit area of utilized agricultural area 207 
and per unit labor.  208 
The analysis of the case studies highlighted the fact that the main costs of urban microfarms were 209 
labor remuneration and land rent. The economic viability of a simulation was assessed as the 210 
possibility for the added value to cover these two costs, represented by Eq.1, assuming that all labor 211 
was paid (no volunteer work): 212 
Land rent cost*Utilized agricultural area+ Labor cost*Workload<= Added value (Eq.1) 213 
Dividing Eq. 1, by added value (always positive) led to Eq.2 defining economic viability as follow: 214 
𝐿𝑎𝑛𝑑 𝑟𝑒𝑛𝑡 𝑐𝑜𝑠𝑡
𝐴𝑑𝑑𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡 𝑎𝑟𝑒𝑎
 + 
𝐿𝑎𝑏𝑜𝑟 𝑐𝑜𝑠𝑡
𝐴𝑑𝑑𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡 𝑙𝑎𝑏𝑜𝑟
  <= 1 (Eq.2) 215 
where 
𝐿𝑎𝑛𝑑 𝑟𝑒𝑛𝑡 𝑐𝑜𝑠𝑡
𝐴𝑑𝑑𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡 𝑎𝑟𝑒𝑎
 + 
𝐿𝑎𝑏𝑜𝑟 𝑐𝑜𝑠𝑡
𝐴𝑑𝑑𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡 𝑙𝑎𝑏𝑜𝑟
  was called “viability ratio”.  216 
For each scenario, we called “likelihood of viability” the percentage of simulations (out of 1000) 217 
with a viability ratio less than or equal to 1. For all viable simulations, the utilized agricultural area 218 
was calculated for an annual workload of 1800h, which corresponded to a full-time job for a single 219 
market gardener. 220 
2.4 A collective workshop to validate and discuss the model with microfarmers 221 
A 3-hour collective workshop was organized and facilitated in London by the two authors of the 222 
paper with eight microfarmers within the selected 10 case studies, along with another three 223 
practitioners from other microfarms in London, to validate and discuss the modeling outputs. The 224 
workshop was audio-recorded and analyzed using the same qualitative methods, as for interviews 225 
(see above).  226 
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As no data were available about added value and workload on London microfarms, the model 227 
validation relied entirely on the expertise of these practitioners. We considered that validation by 228 
stakeholders was sufficient for this purpose (Troitzsch 2004). Practitioners’ reactions to the model 229 
were analyzed using the concepts of credibility (scientiﬁc adequacy), saliency (relevance to 230 
practitioners) and legitimacy (fair and unbiased information production respecting stakeholders’ 231 
values and beliefs) as defined by Cash et al. (2003). Before the workshop, we created a framework of 232 
relevant themes to discuss with microfarmers, based on the modeling outputs. The main topics were: 233 
validation of the model and potential use by urban farmers; interactions between marketing strategies 234 
and socio-ecological aspirations ; access to resources in London (land, labor, financial support); and 235 
further research possibilities. 236 
As a guide to stimulate wider discussion, this framework integrated the main concerns that were 237 
raised by microfarmers during the semi-structured interviews and supported by the existing grey 238 
literature (Sustain 2012, 2016). In particular, it highlighted: (i) the necessity to compare the 239 
economic performances of the different scenarios with the satisfaction they could bring as far as 240 
farmers’ social and ecological aspirations were concerned; and (ii) the articulation of the growing 241 
activities (modeled by MERLIN) with complementary social work activities (not modeled). We 242 
responded and adapted to questions and issues raised by participants over the course of the 243 
workshop. In the body of the text, quotes of the participants appear in italics, followed by a letter 244 
(from “A” to “J”) identifying the participant in reference to Table 1.  245 
 246 
3 Results and discussion 247 
3.1 Modeling outputs of the different scenarios on economic viability 248 
The likelihood of viability was higher in the running stage (65±33%; ± stands for standard deviation 249 
throughout the paper) than in the setting up stage (29±31%) and in the low-cost hypothesis 250 
(64±32%) than in the high-cost hypothesis (28±30%). This showed that setting up a microfarm could 251 
be challenging because of the extra work required for the farmer to build his/her own equipment, and 252 
highlighted the strong impact of the cost of land and labor on viability (Fig. 2.).  253 
 254 
Fig. 2: Viability ratio of the simulations according to marketing offer, prices and development stage for the 255 
low-cost hypothesis (a) and the high-cost hypothesis (b). Scenarios are viable when the viability ratio is under 256 
1 (green zone). Focusing on high added-value greens and high prices increased the likelihood of viability. The 257 
setting up stage and the high-cost hypothesis decreased the likelihood of viability. 258 
 259 
Focusing on high added-value greens increased the likelihood of viability (59±36%) compared to 260 
selling a wide range of crops (34±34%). Likewise, high selling prices increased the likelihood of 261 
viability (67±34%) compared to low prices (27±29%). The likelihood of viability increased with the 262 
proportion of tunnels per cultivated acre and decreased with the level of commercial workload, as 263 
illustrated in Fig. 3. In average, the highest ratio of tunnels (0.4) led to 51±37% viable simulations, 264 
whereas the likelihood of viability was 42±37% with no tunnels (0). Light commercial workloads led 265 
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to 56±36% of viable simulations, whereas heavy commercial workloads led to 37±35% of viable 266 
simulations.  267 
 268 
Fig. 3: Viability ratio of the simulations according to the ratio of tunnels and the level of commercial workload 269 
for the low-cost hypothesis (a) and the high-cost hypothesis (b).  Scenarios are viable when the viability ratio 270 
is under 1 (green zone). A bigger proportion of tunnels increased the likelihood of viability. A heavier 271 
workload dedicated to commercial activities and the high-cost hypothesis decreased the likelihood of viability. 272 
 273 
For an annual workload of 1800h, the average utilized agricultural area (UAA) of viable simulations 274 
was 2924±910 m2. High selling prices made it possible to reach viability on a smaller UAA (2782 275 
±884 m2) than did low selling prices (3251±887 m2). 276 
For the high-cost hypothesis the average UAA was higher (3233±884 m2) than for the low-cost 277 
hypothesis (2787±886 m2). This showed that the most constraining economic options (low selling 278 
prices and high costs) required a larger area, to be able to reach viability. The average UAA of viable 279 
simulations ranged from 3254± 979m2 with no tunnels to 2683±815m2 for 40% of tunnels.  A higher 280 
ratio of tunnels decreased the UAA of viable simulations because tunnels allowed for shorter 281 
cropping cycles (more crops per year) and more winter crops. 282 
3.2 Urban farmers discuss marketing strategies  283 
The modeling outputs highlighted the fact that the most profitable marketing strategy was to focus on 284 
the production of high added-value greens sold at a high price. According to participants, this meant 285 
selling mainly to restaurants. However, selling to restaurants was perceived as increasing the 286 
commercial workload, which decreased the likelihood of economic viability (Fig. 3). As most 287 
restaurants did not buy big quantities, this resulted in a higher number of delivery points. Delivery 288 
was however a major challenge in London because of the traffic. Most chefs were considered to be 289 
particularly demanding about the produce they wanted to buy: ”they always change their mind and 290 
ask for really specific and fancy stuff” (D). Vegetable box schemes or farmers’ markets, requiring a 291 
wider offer of crops, released these constraints because they relied on a limited number of delivery 292 
points and customers were less demanding: “It’s better when people take what you have” (D). For 293 
most participants, selling to restaurants was perceived as contradictory to their strong commitment to 294 
change the food systems, because: “You’re not feeding real people with a few mixed leaves and 295 
herbs in the corner of a plate” (B).  Moreover, high selling prices were seen as limiting the access of 296 
all urban citizens to local and healthy food, which was often a priority for urban farmers.  297 
Despite the ethical and practical limits of selling to restaurants, most participants sold part or all of 298 
their produce through this channel, which could be considered as a trade-off between their economic 299 
and social aspirations (Morel and Léger 2016). This trade-off was perceived differently by the 300 
participants: (i) either as a temporary trade-off during the setting-up stage where the likelihood of 301 
economic viability was the lowest (Fig. 1) – “Setting up is hard in any business” (C) –, considering 302 
that the marketing offer could be widened in the running stage; or (ii) as a way to create an internal 303 
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subsidy mechanism, a so-called “Robin Hood strategy” (E) which consisted in selling part of the 304 
harvest “at higher prices to richer people” in order to sell another part of the harvest “at lower prices 305 
to poorer people”. In addition to these economic and social considerations, producing only greens 306 
raised ecological questions in terms of cultivated biodiversity. Even if rotation criteria were 307 
respected, the lower number of botanical families in this strategy (Table 2) was perceived as a threat 308 
to the long-term ecological sustainability of their organic farming systems.  309 
Some microfarmers nevertheless had more positive views about selling to restaurants under certain 310 
conditions. For example, selling fresh produce to a single café or one situated close to the microfarm 311 
limited delivery logistic problems and fostered trusted relationships with chefs ready to commit to 312 
cooking dishes with ingredients available in-season from the farm (Inwood et al. 2008; Taylor 2009). 313 
3.3 Urban farmers discuss access to resources and labor remuneration 314 
All participants agreed that accessing land in cities was a major challenge of urban farming. This is 315 
consistent with the existing literature (Kaufman and Bailkey 2000). They noted that the high-cost 316 
hypothesis chosen for land rent in the model, £0.45 per m2 per year, was relevant only to Outer 317 
London. In Inner London, this cost could rise to £2.5 per m2 per year or more. Considering this rent 318 
cost in simulations would sharply decrease the likelihood of microfarms’ viability, which explained 319 
why most microfarms were located in Outer London. No microfarmers owned their land and in 320 
general the lease was rather short, which was one of the barriers to microfarms developing more 321 
strategic longer-term planning and attracting further resources and investment. To keep a rent cost 322 
within the range considered in the model, participants highlighted the importance of making 323 
agreements with local councils. In some cases, local councils even allowed microfarmers to access a 324 
plot for a symbolic cost of a “peppercorn rent” (£1 a year for example). In exchange for accessing 325 
land for free, or at a lower rate, microfarmers had to bring benefits to the community through a 326 
diversity of social activities such as training unemployed people, teaching children about nature and 327 
food, organizing community events and building community cohesion through gardening. These 328 
activities were in line with the microfarmers’ social aspirations, but were a necessary condition for 329 
accessing land as: “councils would not rent the land without social activities” (I).  330 
The strong networks created within local communities through a variety of social activities, and the 331 
growing desire of urban people to reconnect to nature allowed microfarmers to access free labor 332 
through volunteer work. Free labor was not considered in the model and was perceived as a lever to 333 
raise the likelihood of viability of urban farms. Social work also allowed microfarmers to raise funds 334 
through charitable grants, private donations and community crowd-funding. The role that social 335 
work played in microfarmers’ economic viability varied among participants: (i) social work was 336 
central and not separated from food production – “Our model is based on providing social service” 337 
(J); or (ii) social work was important to support the integration of the farm in the local community 338 
but food production was the basis of other activities and had to be economically viable as such. In 339 
the first case, funds raised to support the social work could be transferred to cover part of the costs of 340 
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food production. In the second, the pressure of economic viability was higher as the funds raised 341 
were dedicated to social work only. All participants had been given funds to invest in second-hand 342 
equipment and facilities (e.g. tools, tunnels, building, etc.). This matched the hypothesis of the model 343 
that precluded bank loans and equipment depreciation. Without this support from the public sector 344 
and/or civil society, microfarmers would have had difficulties in making any investments, as banks 345 
were reluctant to finance their projects because “horticulture is too risky, especially in cities” (C).  346 
Although social work was crucial in the economic viability of microfarms, participants stressed that 347 
they often felt overwhelmed by the complexity of managing a “hurricane of two components: social 348 
work and food production” (D). Even if volunteer labor was a source of free “working time” (D), it 349 
was perceived to require extra energy and time to “constantly train volunteers” (D) whose turnover 350 
on the farm was high, and whose knowledge and farming skills were low. This tension between food 351 
production on the one hand and commitment to social activities on the other has been highlighted by 352 
Ferguson (2015).  353 
 354 
The options for labor remuneration in the model corresponded to participants’ expectations in terms 355 
of personal income. Most of them considered it more reasonable to target the London living wage 356 
(£9.4/h-1 ), given the difficulty of creating sufficient added value to pay higher wages, as illustrated in 357 
Fig. 2 and 3. Only one participant targeted an income of £15/h-1, focusing on greens sold at a high 358 
price. The London living wage was the minimum estimated to cover the basic cost of living in 359 
London. Despite most microfarmers having higher education and an ability to earn higher income, 360 
they accepted this minimum wage in order to be coherent with their socio-ecological aspirations. 361 
Most participants argued that being a microfarmer went with a low-cost “lifestyle choice” (A), 362 
involving: on-farm consumption to limit buying food, cycling rather than taking the expensive 363 
underground (subway), sharing a flat with roommates or living on a boat and relying on family 364 
support. Only two participants were full-time microfarmers. The rest worked part-time on the farm 365 
and received complementary incomes from extra-farm activities corresponding to regular pluri-366 
activity strategies (Fuller 1990). 367 
3.4 Validation of the modeling outputs, limits and methodological perspectives 368 
The model was deemed to be credible because the order of magnitude and the respective increase or 369 
decrease in the likelihood of economic viability in the contrasting scenarios were in line with 370 
practitioners’ expertise and personal experience. It was perceived as salient because the strategic 371 
choices that microfarmers considered as key for microfarms’ economic viability were represented by 372 
the different variables. This modeling exploration was seen as legitimate because microfarmers had a 373 
strong interest in the model developed in France. The model’s legitimacy seemed to increase as it 374 
was not prescriptive. It presented a global picture of the economic viability of contrasted scenarios as 375 
a thinking basis to be discussed, rather than producing quantitative references for an optimal 376 
scenario. It was in line with the expectations of urban farmers, who argued that they faced a complex 377 
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reality of which many dimensions would be hard to model: “It is impossible to put community into 378 
equations” (J).  379 
The study has various limits. The MERLIN model does not allow one to simulate contrasting 380 
climatic scenarios which may impact yields, periods of sales and prices. Further research could be 381 
implemented to better integrate climatic factors and extreme events in MERLIN, which could allow 382 
us to simulate and discuss climatic scenarios with urban farmers in order to support them in the 383 
design of diversified farming systems resilient to climate change.  This exploratory study 384 
investigated a variety of themes around microfarms and linked them together, but the analysis of 385 
each theme could be deepened. For example, the challenge of managing the complexity related to 386 
combining food production and social work, or of choosing commercial strategies depending on 387 
social aspirations and the context would deserve specific studies on their own.  388 
In the simulations, viability was analyzed based on added value per unit area and per hour of labor 389 
(eq.2). The impact of farm size was not modeled, although the cultivated area of the largest farm in 390 
the study was more than 100 times greater than that of the smallest (Table 1). Size can impact 391 
farmers’ concerns, strategies and viability (Van der Ploeg et al., 2009). This issue was not raised 392 
spontaneously by urban farmers during the workshop but will require further investigation in the 393 
case of urban farms.  394 
We assessed the economic viability on the basis of hypotheses about the market and the socio-395 
political context drawn from the current situation observed in London (levels of prices, relative low 396 
cost of land allowed by a partnership with local institutions, initial investment funded by charities or 397 
donations). Investigating more deeply the impact of marketing and socio-political context on the 398 
viability of urban microfarms would be necessary as this context could change favorably or 399 
unfavorably under the influence of various factors (e.g. changes in the societal recognition of urban 400 
agriculture, competition on land, the economic context, policy-making etc.).  401 
Despite the significant errors associated with estimates and the variability of modeling outputs, our 402 
modeling approach was a useful tool to stimulate wider discussions and build knowledge. The main 403 
challenge for further modeling urban farms would be to determine what makes sense for 404 
stakeholders and is realistic to model quantitatively, and what should be left to qualitative 405 
discussions. To enhance the predictive power of the model in London, microfarmers pointed out that 406 
they could collect their own data on yields, workload and vegetable cropping cycles’ possibilities, 407 
instead of using the model parameterized in France. However, enhancing the predictive power of the 408 
model was not a priority for urban farmers. According to them, collecting and discussing their own 409 
data collectively would help: (i) “to raise awareness among idealistic microfarmers about the 410 
‘pragmatic’ challenges they would face (E); (ii) to improve microfarmers’ reflexivity and strategic 411 
choices on farming practices, marketing, and technical efficiency, and (iii) to create a learning 412 
culture (Voinov and Bousquet 2010) among networks of microfarmers. When we carried out the 413 
research, some urban farmers were not able to tell if some crops were more profitable than others, or 414 
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required more time than others. Such observations echoed our own experience working in France 415 
with microfarmers. Some of them were at times really surprised to see that measurements of yields 416 
and workloads, or precise calculations of margins crop by crop on their farm were in contradiction 417 
with what they had initially imagined or thought. Those farmers acknowledged that collecting their 418 
own measurements and field observations and exchanging them with other practitioners could 419 
support their decision making, as demonstrated by Roling and Wagemakers (2000). The appropriate 420 
role of researchers in such learning processes will be discussed in the conclusion.  421 
3.5 Main highlights of this study 422 
The existing literature about the economic viability of urban farms in industrialized countries is 423 
limited and mainly focused on the United States (Kaufman and Bailkey 2000). Our study has shown 424 
that urban microfarms could be economically viable in a big European city such as London. Various 425 
levers have been highlighted to enhance the viability of urban farms through modeling and 426 
discussions with stakeholders: (i) focusing on short-cycle and high added-value leaf vegetables 427 
called “greens”, (ii) selling at high prices to restaurants, (iii) using tunnels, (iv) guaranteeing a low 428 
cost of land rent, and funding initial investment through a partnership with local councils or charities, 429 
(v) employing volunteer labor, and (vi) accepting low remuneration in exchange of the satisfaction 430 
that urban farming can bring in terms of socio-ecological aspirations to be part of making cities more 431 
sustainable. Some of these levers had already been suggested in the literature, such as niche markets 432 
or using volunteer labor (Kaufman and Bailkey 2000). The novelty of this study is that it models 433 
quantitatively and discusses their impact on viability with urban farmers. The relative share of 434 
“greens” grown by urban farmers and marketed at high prices was a trade-off for urban farmers 435 
because it conflicted with their socio-ecological aspirations of producing a wide biodiversity of crops 436 
for average-income and poor urban citizens. The ability of urban farmers to access community 437 
resources (volunteer labor, access to land and investment funds) depended on their commitment in 438 
social work activities. Social work seemed to be a key in the viability of urban farms but increased 439 
the complexity of farm management. Finding a balance between agricultural production and social 440 
work is a major challenge of urban farming.  441 
 442 
4  Conclusion  443 
Although this study has highlighted the fact that urban microfarms could be viable, they are still a 444 
drop in the ocean in terms of how much food is produced and consumed in London (Litherland 445 
2014). If microfarms are to play a role in the transformation of food systems in cities, engagement 446 
with the wider political context cannot be ignored. In the current exploratory form, we do not think 447 
that our model could be used by funders or policy-makers to evaluate the likely success of urban 448 
farm projects. Urban farmers pointed out in the workshop that success relied on far more factors than 449 
the few variables considered by MERLIN. However, urban farmers raised the idea that the modeling 450 
outputs could serve as a communication tool to make policy makers and funders aware of the 451 
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challenges of urban farming. They valued the variability of these outputs, even though the latter can 452 
at first glance be interpreted as a lack of precision or low predictive power of the model. According 453 
to the farmers, it was a perfect illustration that urban farming is highly uncertain and risky, which 454 
could convince policy makers and funders of the need for urban agriculture to be supported if it is to 455 
be developed. The fact that the model emphasizes the impact of land rent and labor costs on 456 
economic success, may help urban farmers to convince policy makers of the need for greater 457 
enabling conditions in land access, and for support for the social activities of urban farms because 458 
they can be a source of volunteer labor. Nevertheless, enabling land access is not only about costs. 459 
Agreements and leases ensuring long-term land use security are required, while today most 460 
microfarmers grow food on plots rented with short-term and precarious leases. Given the strong 461 
social and ecological agenda of urban farms, other indicators of wider sustainability should be 462 
integrated into the model to make it more suitable to planning or assessing urban farming projects. 463 
Inclusion and valuation of unproductive ecosystem services could show that projects with the most 464 
positive societal impacts may not be the most profitable ones. Such tensions were already raised in 465 
the study where focusing on green high added-value crops sold to restaurants (most profitable 466 
option) had a lower social impact and raised more ecological issues (limited rotation) than producing 467 
a wide range of crops sold at lower prices to “really feed people”. Integrating wider sustainability 468 
indicators would probably bring to light the fact that urban planners, like urban farmers, have to find 469 
trade-offs between the economic, social and ecological impacts of urban agriculture.  470 
 471 
In this study we decided to adapt the existing MERLIN model to London and to limit the 472 
involvement of farmers. The idea was to explore the extent to which we could convince initially 473 
rather reluctant urban farmers of the relevance of developing more ambitious participatory research 474 
in the future. We have to confess that our underlying assumption was that farmers were not willing 475 
to “waste” their precious time in participatory workshops and focus groups, and that offering a 476 
practical simulation model could be a motivation for them to become more involved. The workshop 477 
that we organized showed that we were partially wrong. Although it is true that urban farmers 478 
appreciated the simulation approach, further developing the model to transform it into a reliable 479 
decision-making tool was not perceived as a priority. On the contrary, farmers seemed keen to get 480 
further implicated in research projects which create a specific space they could use to collectively 481 
discuss and share their experience. They mentioned that collecting data in London could be a 482 
priority, but above all in order to feed a collective reflexive and learning process and not to develop a 483 
“magic decision-making tool”. To take this path, it appears that the right role of scientists may not be 484 
to drive the research, as we did in this exploratory study (even if this research involved participatory 485 
aspects), but to facilitate a more radical participatory approach, where farmers identify research 486 
needs, help to design the research, and provide regular feedback to make it evolve in the most 487 
relevant direction. To support such a long-term and ambitious process, urban farming studies 488 
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probably have much to learn about participatory research with smallholders in the global South or 489 
with more conventional farmers in the North.  490 
 491 
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